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DEMOGRAPHIC AND PERSONAL INFORMATION
Current Appointments 
2020-present
Associate Professor, Department of Cell Biology, Johns Hopkins University

2020-present 
Associate Professor (Secondary appointment), Department of Neuroscience, Johns Hopkins University
Personal Data

Johns Hopkins University


Department of Cell Biology


725 N. Wolfe St., 100 Biophysics


Baltimore, MD 21205

Tel: 410-955-7291

E-mail: shigeki.watanabe@jhmi.edu
Education and Training 
Undergraduate

2004
B.A., Biology, University of Utah, Salt Lake City, UT

Doctoral/graduate
2013
Ph.D., Biology, University of Utah, Salt Lake City, UT 
Postdoctoral 
2013-2015
Postdoctoral fellow, University of Utah, Salt Lake City, UT. *Primary mentor: Erik M. Jorgensen
2013-2015
Postdoctoral fellow, Charité – Universitätzmedizin Berlin. *Primary mentor: Christian Rosenmund
Professional Experience 
2016-2019
Assistant Professor, Department of Cell Biology, Johns Hopkins University School of Medicine, Baltimore, MD
2016-2019 
Assistant Professor (Secondary appointment), Solomon H. Snyder Department of Neuroscience, Johns Hopkins University School of Medicine, Baltimore, MD
2020-present
Associate Professor, Department of Cell Biology, Johns Hopkins University School of Medicine, Baltimore, MD
2020-present 
Associate Professor (Secondary appointment), Solomon H. Snyder Department of Neuroscience, Johns Hopkins University School of Medicine, Baltimore, MD
Research Activities
Publications 
Original Research [OR]
1. 
Schuske K, Palfreyman MT, Watanabe S, Jorgensen EM. UNC-46 is required for trafficking of the vesicular GABA transporter. Nat. Neurosci. 2007;10: 846–853. #performed ultrastructural analysis and interpreted the results
2. 
Hammarlund M*, Palfreyman MT*, Watanabe S*, Olsen S, Jorgensen EM. Open syntaxin docks synaptic vesicles. PLoS Biol. 2007;5: e198. *Co-first author #produced the majority of primary data in this study and interpreted the results
3. 
Jospin M, Watanabe S, Joshi D, Young S, Hamming K, Thacker C, Snutch TP, Jorgensen EM, Schuske K. UNC-80 and the NCA ion channels contribute to endocytosis defects in synaptojanin mutants. Curr. Biol. 2007;17: 1595–1600. #performed ultrastructural analysis and interpreted the results
4. 
Hammarlund M, Watanabe S, Schuske K, Jorgensen EM. CAPS and syntaxin dock dense core vesicles to the plasma membrane in neurons. J. Cell Biol. 2008;180: 483–491. #performed ultrastructural analysis and interpreted the results
5. 
Gu M, Schuske K, Watanabe S, Liu Q, Baum P, Garriga G, Jorgensen EM. Mu2 adaptin facilitates but is not essential for synaptic vesicle recycling in Caenorhabditis elegans. J. Cell Biol. 2008;183: 881–892. #performed ultrastructural analysis and interpreted the results
6. 
Sato K, Ernstrom GG, Watanabe S, Weimer RM, Chen CH, Sato M, Siddiqui A, Jorgensen EM, Grant BD.  Differential requirements for clathrin in receptor-mediated endocytosis and maintenance of synaptic vesicle pools. Proc. Natl. Acad. Sci. U.S.A. 2009;106: 1139–1144. #performed ultrastructural analysis and interpreted the results
7. 
Pellettieri J, Fitzgerald P, Watanabe S, Mancuso J, Green DR, Sánchez-Alvarado A. Cell death and tissue remodeling in planarian regeneration. Dev. Biol. 2010;338: 76–85. #developed a novel approach to perform 3D electron microscopy imaging with serial-block face imaging.
8. 
Ou, CY, Poon VY, Maeder CI, Watanabe S, Lehrman EK, Fu AKY, Park M, Fu WY, Jorgensen EM, Ip NY, Shen K. Two cyclin-dependent kinase pathways are essential for polarized trafficking of presynaptic components. Cell 2010:141; 846–858. #performed ultrastructural analysis and interpreted the results
9. 
Jurrus E, Paiva ARC, Watanabe S, Anderson JR, Jones BW, Whitaker RT, Jorgensen EM, Marc RE, Tasdizen T. Detection of neuron membranes in electron microscopy images using a serial neural network architecture. Med Image Anal 2010;14: 770–783. #provided the primary data for AI-based segmentation of neurons
10. 
Watanabe S, Punge A, Hollopeter G, Willig KI, Hobson RJ, Davis MW, Hell SW, Jorgensen EM.  Protein localization in electron micrographs using fluorescence nanoscopy. Nat. Methods 2011;8: 80–84. #developed novel approaches to combine superresolution imaging with electron microscopy and wrote the manuscript
11. 
Hobson RJ, Liu Q, Watanabe S, Jorgensen EM. Complexin maintains vesicles in the primed state in C. elegans. Curr. Biol. 2011;21: 106–113. #performed ultrastructural analysis and interpreted the results
12. 
Park M, Watanabe S, Poon VYN, Ou CY, Jorgensen EM, Shen K. CYY-1/cyclin Y and CDK-5 differentially regulate synapse elimination and formation for rewiring neural circuits. Neuron 2011;70: 742–757. #performed ultrastructural analysis and interpreted the results
13. 
Oikonomou G, Perens EA, Lu Y, Watanabe S, Jorgensen EM, Shaham S. Opposing activities of LIT-1/NLK and DAF-6/patched-related direct sensory compartment morphogenesis in C. elegans. PLoS Biol. 2011;9: e1001121. #Applied the correlative microscopy approach to the biological problem for the first time
14. 
Ernstrom GG, Weimer R, Pawar DRL, Watanabe S, Hobson RJ, Greenstein D, Jorgensen EM. V-ATPase V1 sector is required for corpse clearance and neurotransmission in C. elegans, Genetics 2012;191: 461-475. #performed ultrastructural analysis and interpreted the results
15. 
Mullen GP, Grundahl KM, Gu M, Watanabe S, Hobson RJ, Crowell JA, McManus JR, Matthews EA, Jorgensen EM, Rand JB. UNC-41/stonin functions with AP2 to recycle synaptic vesicles in Caenorhabditis elegans, PLoS One 2012;7: e40095. #performed ultrastructural analysis and interpreted the results
16.
Gu M, Liu Q, Watanabe S, Sun L, Hollopeter G, Grant B, Jorgensen EM. AP2 subunits contribute independently to synaptic vesicle endocytosis, eLife, 2013;5:e00190. #performed ultrastructural analysis and interpreted the results
17.
Jurrus E, Watanabe S, Giuly RJ, Paiva ARC, Ellisman M, Jorgensen EM, Tasdizen T. Semi-automated Neuron Boundary Detection and Nonbranching Process Segmentation in Electron Microscopy Images, Neuroinformatics. 2013;1: 5-29 #provided the primary data for AI-based segmentation of neurons
18. 
Shao Z, Watanabe S, Christensen R, Jorgensen EM, Colón-Ramos DA, Synapse location during growth depends on glia location, Cell 2013;154: 337-350. #performed ultrastructural analysis and interpreted the results
19. 
Watanabe S, Liu Q, Davis MW, Hollopeter G, Thomas N, Jorgensen NB, Jorgensen EM. Ultrafast endocytosis at Caenorhabditis elegans neuromuscular junctions, eLife 2013;2: e00723. #developed novel time-resolved electron microscopy approach, performed all the experiments, and wrote the manuscript
20. 
Watanabe S, Rost BR, Camacho-Perez M, Davis MW, Söhl-Kielczynski B, Rosenmund C, Jorgensen EM. Ultrafast endocytosis at mouse hippocampal synapses, Nature 2013:504; 242-247. #developed novel time-resolved electron microscopy approach, performed the majority of experiments, and wrote the manuscript
21. 
Ailion M, Hannemann M, Dalton S, Pappas A, Watanabe S, Hegermann J, Liu Q, Han HF, Gu M, Goulding MQ, Sasidharan N, Schuske K, Hullett P, Eimer S, Jorgensen EM, Two rab2 interactors regulate dense-core vesicle maturation, Neuron 2014;82: 167-180. #performed correlative superresolution and electron microscopy imaging
22. 
Watanabe S, Trimbuch T, Camacho-Perez M, Rost BR, Brokowski B, Söhl-Kielczynski B, Felies A, Rosenmund C, Jorgensen EM.  Clathrin regenerates synaptic vesicles from endosomes at physiological temperature, Nature 2014;515: 228-233. #performed the majority of experiments and wrote the manuscript
23. 
Watanabe S, Flash-and-freeze: coordinating optogenetic stimulation with rapid freezing to visualize membrane dynamics at synapses with millisecond resolution, Frontiers in Synaptic Neuroscience, 2016:8,24 #performed all the experiments and wrote the manuscript
24.
Topalidou I, Chen PA, Cooper K, Watanabe S, Jorgensen EM, Ailion M, The NCA-1 and NCA-2 Ion Channels Function Downstream of Gq and Rho To Regulate Locomotion in Caenorhabditis elegans. Genetics, 2017; DOI: 10.1534/genetics.116.198820 #performed the original genetic suppressor screen.
25.
Nakamura, H, Lee, A, Afshar, A, Watanabe, S., Rho, E, Razavi, S, Suarez, A Lin, Y., Tanigawa, M., Huang, B., DeRose, R., Bobb, D., Hong, W., Gabelli, S.B., Goutsias, J., Inoue, T. Intracellular Production of Hydrogels and Synthetic RNA Granules by Multivalent Interactions. Nature Materials, 2018; 17, 79–89. #performed the correlative microscopy
26.
Watanabe, S.*, Mamer, L.E., Raychaudhuri, S., Luvsanjav, D., Eisen, J., Trimbuch, T., Söhl-Kielczynski, B., Fenske, P., Milosevic, I., Rosenmund, C., and Jorgensen, E.M. Synaptojanin and endophilin mediate neck formation during ultrafast endocytosis. Neuron.  2018; 98(6), 1184-1197. *Correspondence. #conceived the experiments and oversaw the overall research, but since the majority of work was initiated while I was a postdoctoral fellow, I am a first and co-corresponding author. 
27.
Itoh, K., Murata, D., Kato, T., Yamada, T., Araki, Y., Saito, A., Adachi, Y., Igarashi, A., Li, S., Pletnikov, M., Huganir, R.L., Watanabe, S., Kamiya, A., Iijima, M., and Sesaki, H. (2019) Brain-specific Drp1 regulates postsynaptic endocytosis and dendrite formation independently of mitochondrial division. eLife DOI: 10.7554/eLife.44739. *Correspondence. #designed electron microscopy experiments for the study and provided experimental suggestions for postsynaptic receptor trafficking.
28.
Kusick, G. F., Chin, M., Lippmann, K., Adula, K.P., Davis, M.W., Jorgensen, E.M., and Watanabe, S.* (2020) Synaptic vesicles undock and then transiently dock after an action potential. Nature Neuroscience, 23, 1329–1338, DOI: 10.1038/s41593-020-00716-1 *correspondence. #conceived the experiments and oversaw the overall research. Davis and Jorgensen designed a stimulation device for a high-pressure freezer. 
29.
Watanabe, S.*, Davis, M.W., Kusick, G., Jorgensen, E.M.*, (2020) SynapsEM: computer-assisted synapse morphometry, Frontiers in Synaptic Neuroscience, DOI: 10.3389/fnsyn.2020.584549 *co-correspondence.  #conceived the experiments, wrote the Matlab scripts, and oversaw the overall research. The original codes were written while I was in the Jorgensen lab.
30.
Li, S., Raychaudhuri, S., Lee, S.A., Wang, J., Kusick, G.F., Prater, C., Syed, S., Falahati, H., Ramos, R., Bartol, T.M., Hosy, E., and Watanabe., S.*, (2021) Asynchronous release sites are aligned with NMDA receptors at mouse hippocampal synapses. Nature Communications. DOI: 10.1038/s41467-021-21004-x. *correspondence.  #conceived the experiments and oversaw the overall research.
31.
Vevea, J.D., Kusick, G.F., Courtney, K.C., Chen, E., Watanabe, S., and Chapman, E., Synaptotagmin 7 is targeted to the axonal plasma membrane through γ-secretase processing to promote synaptic vesicle docking in mouse hippocampal neurons, (2021) eLife, 10:e67261, DOI: 10.7554/eLife.67261. #designed and oversaw ultrastructural analysis of Synaptotagmin-7 knockout animals and edited the manuscript. 
32.
Birdsall, V., Kirwan K., Zhu, M., Imoto, Y., Wilson, S.M., Watanabe, S., and Waites, C., (2022) Axonal transport of Hrs is activity dependent and facilitates synaptic vesicle protein degradation. Life Science Alliance, 5 (10):e202000745. #designed correlative light and electron microscopy experiments and provided data and editing of the manuscript. 
33.
Imoto, Y., Raychaudhuri, S., Ma, Y., Fenske, P., Sandoval, E., Itoh, K., Blumrich, E., Matsubayashi, H.T., Mamer, L., Zarebidaki, F., Söhl-Kielczynski, B., Trimbuch, T., Nayak, Shraddha, Iwasa, J., Liu, J., Wu, B., Ha, T., Inoue, T., Jorgensen, E.M., Cousin, M., Rosenmund, C., Watanabe, S.*, (2022), Dynamin is primed at endocytic sites for ultrafast endocytosis, Neuron, S0896-6273(22)00548-7 DOI: 10.1016/j.neuron.2022.06.010 *correspondence. #conceived the experiments and oversaw the overall research. Rosenmund and Jorgensen provided the financial support for SW during the initial phase of the research.
34. 
Watanabe, S., Nihongaki, Y., Itoh, K., Watanabe, S., Inoue, T., (2022) Defunctionalizing intracellular organelles such as mitochondria and peroxisomes with engineered phospholipase A/acyltransferases. Nature Comm. 29;13(1):4413 DOI: 10.1038/s41467-022-31946-5 #designed correlative light and electron microscopy experiments and provided data and editing of the manuscript.  
35.
Vettkotter, D., Schneider, Goulden B.D., M., Dill, H., Liewald, J., Zeiler, S., Guldan, J., Ateş, YA, Watanabe, S., Gottschalk, A., Rapid and reversible optogenetic silencing of synaptic transmission by clustering of synaptic vesicles. in press at Nature Comm. 13, 7827 DOI: 10.1038/s41467-022-35324-z. #designed experiments to test the new optogenetic tools in mammalian neurons and also aided in data analysis.  

36.
Mueller, B.D., Merrill, S.A., Watanabe, S., Liu, P., Singh A., Cherry, A., Silva, M., Wang, Z., Jorgensen, E.,  (2023), CaV1 and CaV2 calcium channels mediate the release of distinct pools of synaptic vesicles, eLife DOI: 10.7554/eLife.81407. #performed ultrastructural analysis of mutants and wrote the manuscript

37.
Ogunmowo, T., Jing, H., Raychaudhuri, S., Kusick, G.F., Imoto, Y., Li, S., Itoh, K., Ma, Y., Jafri, H., Dalva, M.B., Chapman, E.R., Ha, T., Watanabe, S.*, Liu, J.*, Membrane compression by exocytosis triggers ultrafast endocytosis, 2023, Nature Comm., DOI: 10.1038/s41467-023-38595-2 *co-correspondence. #designed and carried out the majority of experiments. Wrote and edited the manuscript.
38.
Nakamura, H., Rho, E., Lee, C.T., Itoh, K., Deng, D., Watanabe, S., Razavi, S., Matsubayashi, H.T., Zhu, C.,  Jung, E., Rangamani, P., Watanabe, S., Inoue, T., ActuAtor, a Listeria-inspired molecular tool for generating force in living cells: Controlled deformation of intracellular organizations, 2023, Cell Reports, DOI: 10.1016/j.celrep.2023.113089 #designed correlative light and electron microscopy experiments and provided data and editing of the manuscript 

39.
Wu, Z., Kusick, G.F., Raychaudhuri, S., Itoh, K., Chapman, E.R.*, Watanabe, S.*, Synaptotagmin 7 supplies docked vesicles for Doc2ɑ-triggered asynchronous neurotransmitter release, 2024, eLife, 12:RP90632, DOI: 10.7554/eLife.90632 *co-correspondence. #designed and carried out all experiments independently and merged the story with the Chapman lab after learning that they have a parallel story that complements our work.
40.
Wu Y., Ding, C., Behrang, S., Weinreb, A., Swaim, G., Hao, H., Yogev, S., Watanabe, S., Hammarlund, M., Polarized localization of kinesin-1 and RIC-7 drives axonal mitochondria anterograde transport, 2024, Journal of Cell Biology, 223 (5): e202305105. DOI:10.1083/jcb.202305105. #designed electron microscopy experiments and provided data and editing of the manuscript
41.
Dong, A., Johnson, B.A., Ruan, L.  Zeineldin, M., Liu, A., Raychaudhuri, S., Chiu, I., Zhu, J., Smith, B., Zhao, N., Searson, P., Watanabe, S., Donowitz, M., Larman., T.C., Li, R., Disruption of epithelium integrity by inflammation-associated fibroblasts through prostaglandin signaling, Science Advances, 10:(14), DOI: 10.1126/sciadv.adj7666. #designed correlative light and electron microscopy experiments and provided data and editing of the manuscript
42.
Imoto, Y., Xue, J., Luo, L., Raychaudhuri, S., Itoh, K., Ogunmowo, T., Ho, A., Ma, Y., Craft, G.E., Kwan, A.H., Mackay, J.P., Ha, T., Watanabe, S.*, and Robinson, P.J.*, Dynamin 1xA interacts with Endophilin A1 via its spliced long C-terminus for ultrafast endocytosis, (2024) EMBO J., 43:3327 - 3357. *correspondence. #conceived the experiments and oversaw the overall research. #featured by EMBO J as a cover of the journal with a cover story.
43.
Wang, H., Vant, J., Zhang, A., Sanchez, R., Wu, Y., Micou, M.L., Luczak, V., Whiddon, Z., Carlson, N., Yu, S.B., Jabbo, M., Yoon, S., Abushawish, A.A., Ghassemian, M., Masubuchi, T., Gan., Q., Watanabe, S., Giffis, E., Hammarlund, M., Singharoy, A., Pekkurnaz, G., Organization of a functional glycolytic metabolon on mitochondria for metabolic efficiency, (2024) Nature Metabolism, 6:712–1735. #designed functional assays and oversaw the electron microscopy experiments.
44.
Griswold, J.M., Bonilla-Quintana, M., Pepper, R., Lee, C.T., Raychaudhuri, S., Ma, S., Gan, Q., Syed, S., Zhu, C., Bell, M., Suga, M., Yamaguchi, Y., Chéreau, R., Nägerl, U.V., Knott, G., Rangamani, P. *, Watanabe, S. *, Membrane mechanics dictate axonal pearls-on-a-string morphology and function, (2025) Nature Neuroscience, 28: 49-61. *correspondence. #conceived the experiments and oversaw the overall research. Highlighted by Science, Science News, The Scientist, MBL News, Hopkins News. 
45. 
Ogunmowo, T., Hoffmann, C., Pepper, R., Wang, H., Gowrisankaran, S., Ho, A., Raychaudhuri, S., Cooper, B.H., Milosevic, I., Milovanovic, D., Watanabe, S., Intersectin and Endophilin condensates prime synaptic vesicles for release site replenishment, BioRxiV. DOI: 10.1101/2023.08.22.554276. *correspondence. In press at Nature Neuroscience. #conceived the experiments and oversaw the overall research.
Original Research [preprints] 

1.
Yin, X., Mao, X., Gan, Q., Liu, S., Karuppagouder, S.S., Wang, H., Song, J., Odell, D., Zheng, A., Watanabe, S., Dawson., V.L., Dawson, T.M., Neurexin 1α mediates export of Pathologic α-Synuclein, in revision at Nature Neuroscience #designed correlative light and electron microscopy experiments and provided data and editing of the manuscript
2.
Imoto, Y., Ma., Y., Blumrich, E-M., Matsubayashi, H., Liu, J., Wu, B., Cousin, M.A., Ha, T., Inoue, T., Watanabe, S.*, 2022, Dynamin forms liquid-like condensates at synapses to support ultrafast endocytosis, BioRxiV. DOI:10.1101/2022.06.01.494432 *correspondence. #conceived the experiments and oversaw the overall research.
3.
Platero, A., Maya-Romero, A., Li, S., Raskar, S., Renuse, S., Na, C-H., Watanabe, S., Worley, P., Rheb trafficking along the endosome-to-lysosome network mediates Group I mGluR activation of mTORC1 in neuronal dendrites, in revision at Nature Communications. #designed immuno-electron microscopy experiments and provided data and editing of the manuscript
4. 
Ma, S., Watanabe, S. *, Gillespie, D.C. *, Ultrastructure of immature synaptic inputs in the lateral superior olive of the rodent brainstem, 2024, BioRxiv, DOI: 10.1101/2024.08.09.606139. in revision at eNeuro. *correspondence. #conceived the experiments and oversaw the overall research.
5.
Eddings, C., Fan, M. Imoto, Y., Itoh, K., McDonald, X., Eilers, J., Anderson, W.S., Worley, P.F., Lippmann, K.*, Nauen, D.W.*, Watanabe, S.* *correspondence. #conceived the experiments and oversaw the overall research. In revision at Neuron.
Other Publications: 
Methods and Techniques [MT]
1. 
Watanabe S, Richards J, Hollopeter G, Hobson RJ, Davis MW, Jorgensen EM. nano-fEM: protein localization using photo-activated localization microscopy and electron microscopy, JoVE 2012;70: e3995. #performed all the experiments and wrote the manuscript
2.
Li S, Raychaudhuri S, Watanabe S, Flash-and-freeze: A novel technique to capture membrane dynamics by electron microscopy, JoVE, 2017;123. DOI: 10.3791/55664 #oversaw the project and wrote the manuscript.
Review Article [RA]
1. 
Watanabe S, Davis WM, Jorgensen EM. Flash-and-freeze electron microscopy: coupling optogenetics with high-pressure freezing, Nanoscale Imaging of Synapses 2014;84: 43-57.
2.
Watanabe S. and Boucrot E. Fast and ultrafast endocytosis, Current Opinion in Cell Biology 2017;5;47:64-71.
3. 
Gan, Q., and Watanabe, S., Synaptic vesicle endocytosis in different model systems. Frontiers in Cellular Neuroscience, 2018; doi:10.3389/fncel.2018.00171. #wrote the manuscript
4.
Chanaday, N. R., Cousin, M., Milosevic, I., Watanabe, S.*, and Morgan, J. *, The synaptic vesicle cycle revisited: New insights into the modes and mechanisms, Journal of Neuroscience, 2019; 39(42):8209-8216 *corresponding authors

5.
Kusick, G., Ogunmowo, T., and Watanabe, S., Current Opinion in Neurobiology, Transient docking of synaptic vesicles: mechanisms and implications. 2022; 74:102535. 
6.
Watanabe, S., Annual Reviews of Neuroscience, Synaptic Vesicle Recycling Through the Lens of Ultrafast Endocytosis. 2025; 48:297–310
7.
Imoto, Y. and Watanabe, S., Journal of Physiology, Beyond Clathrin: Decoding the Mechanism of Ultrafast Endocytosis. 2025; DOI: 10.1152/physiol.00041.2024
Book chapters, Monographs [BC]
1. 
Watanabe S. and Jorgensen, E.M., (2012). Visualizing proteins in electron micrographs at nanometer resolution, Methods in Cell Biology, 111, 283-306.
2. 
Watanabe, S., Lehmann, M., Hujber. E., Fetter, R.D., Söhl-Kielczynski, B., Felies, A., Rosenmund, C., Schmoranzer, J., and Jorgensen, E.M., (2013) Nanometer-resolution fluorescence electron microscopy (nano-fEM) in cultured cells, Methods in Molecular Biology, 1117, 503-526.

3. 
Watanabe, S., Davis, W.M., and Jorgensen, E.M., (2014) Flash-and-freeze electron microscopy: coupling optogenetics with high-pressure freezing, Nanoscale Imaging of Synapses, 84, 43-57
4.
Ogunmowo, T., Raychaudhuri, S., Kusick, G., Li, S., and Watanabe, S., (2020) Correlative Super Resolution and Electron Microscopy to Detect Molecules in Their Native Cellular Context, Volume Microscopy, 155, 1-13
Guidelines/Protocols, Consensus Statement, Expert Opinion, Consortium Articles [GL]
1. 
Watanabe S. Slow or fast? A tale of synaptic vesicle recycling, Science 2015;350: 46-7.

Inventions, Patents, Copyrights

8/1/2015
Callahan, S.P., Jones, B.W., Jones, G., Jorgensen, E.M., Schreiner, J., Tasdizen, T., Watanabe, S., Kanarowski, S., Cates, J.E., Microscopy Visualization #9,104,903

Extramural Sponsorship (current, pending, previous)

Current Grants:

10/01/2022-9/30/2025
Novel regulators of proteostasis in Parkinson’s Disease





Helis Foundation (effort: 1 calendar month)






PI: Watanabe






Role: Principal Investigator






Total Direct Cost: $263,688

10/1/2022-9/30-2026
Biophysical mechanisms of neuronal plasticity




The Vallee Foundation (effort: 1 calendar month)




PI: Watanabe, S.





Role: Principal investigator





Total Direct Cost: $322,638
5/1/2023-04/30/2031
Ultrafast membrane trafficking at synapses





NIH R35 NS132153-01 (effort: 6 calendar months)




PI: Watanabe, S. 





Role: Principal investigator





Total Direct Cost: $5,161,199
7/1/2023-3/31/2026
A potential novel bioactive molecules in neurodegeneration





Kleberg Foundation Medical Research (effort: 0.6 calendar months)




PI: Watanabe, S. 





Role: Principal investigator





Total Direct Cost: $1,021,770
7/1/2023-6/30/2026
Synthesizing artificial synapses toward cost-effective brain operations




Keck Foundation (effort: 1.2 calendar months)




PI: Inoue, T., Watanabe, S.





Role: Co-principal investigator





Total Direct Cost: $1,021,770
12/1/2023-11/30/2026
From diffuse to localised signalling: The origin of synaptic neurotransmission in animals.



          
Human Frontier Science Program (effort: 0.6 calendar months)



          
PI: Watanabe, S.




          
Role: Principal investigator




          
Total Direct Cost: $318,180
01/15/2024-12/31/2029
The mechanisms and functions of short-term plasticity





NIH/NINDS R01NS135048




PI: Jackman, S.





Role: Collaborator





Total Direct Cost: $96,752

10/1/2024-9/30/2027
Investigating membrane dynamics in Parkinson’s disease patient synapses




Helis Foundation





PI: Watanabe, S.





Role: Principal Investigator





Total Direct Cost: $600,000

10/1/2024-9/30/2029
Biophysical modeling of axonal  morphology and function





NIH/NIMH 1R01MH139350-01




PI: Rangamani, P., Watanabe, S.





Role: Co-PI





Total Direct Cost: $913,231

Pending

7/1/2025-6/30/2030
Mechanisms of endocytosis in photoreceptor cells




NIH/NEI R01 EY038068-01




PI: Zenisek, D.





Role: Co-PI





Total Direct Cost: $550,000

12/1/2025-11/30/2030
Mechanisms underlying structural and functional plasticity of axons




NIH/NIMH R01 MH142430-01




PI: Watanabe, S.





Role: Principal Investigator





Total Direct Cost: $1,250,000

4/1/2026-3/31/2031
The energy demand for clathrin-independent endocytosis




NIH/NIGMS R01





PI: Watanabe, S.





Role: Principal Investigator





Total Direct Cost: $1,633,000

Previous

3/21/2010 – 6/20/2010
Nanoscale localization of AMPA-type glutamate receptors





ASTF 485-2010





EMBO





PI: Watanabe S





Role: Principal investigator




Total Direct Cost: €4,509.15

6/01/2011 – 5/31/2012
Synaptic vesicle endocytosis at C. elegans neuromuscular junctions





Stringfellow fellowship





University of Utah







PI: Watanabe S





Role: Principal investigator




Total Direct Cost: $5,000

10/15/2012 – 1/15/2013
Synaptic vesicle endocytosis at hippocampal synapses





ASTF 443-2012





EMBO





PI: Watanabe S





Role: Principal investigator




Total Direct Cost: €8,780.50

5/26/2014 – 8/30/2014
Mechanisms of synaptic plasticity in mouse hippocampal synapses





Grass fellowship





MBL





PI: Watanabe S





Role: Principal investigator




Total Direct Cost: $6,000
5/26/2015 – 12/31/2016
Ultrafast endocytosis of AMPA receptors during long-term synaptic depression





Lillie award





MBL





PI: Jorgensen EM





Role: Co-principal investigator




Total Direct Cost: $125,000

10/01/2016 - 9/30/2021
Plasticity of auditory electrical synapses






NIH R01 DC011099





PI: Pereda





Role: Sub-Award





Total Direct Cost: $113,452
9/1/2017 – 8/31/2020
Collaborative research: Role of tension in clathrin-independent ultrafast endocytosis




NSF (CMMI) 1727260




PI: Agrawal, A and Watanabe S





Role: Co-Principal investigator




Total Direct Cost: $212,179
9/1/2018-6/30/2023
Mechanisms of synaptic membrane trafficking





NIH R35 MIRA





PI: Watanabe S





Role: Principal investigator





Declined due to the DP2 award (Impact score: 16)

9/15/2018-9/14/2020
Mechanisms of synaptic vesicle recycling





Sloan Research Fellowship/Alfred P. Sloan Foundation





PI: Watanabe S





Role: Principal investigator





Total Direct Cost: $65,000
6/1/2019-5/31/2022
Presynaptic mechanisms of Parkinson’s Disease





Michael J Fox Foundation





PI: Watanabe S and Edwards R





Role: Principal Investigator





Total Direct Cost: $280,604
7/1/2019-6/30/2021
Uncovering the roles of ubiquitination and the ESCRT pathway in degradative sorting of SV proteins




NIH/NINDS 2R01NS080967-06




PI: Waites C





Role: Sub-Award





Total Direct Cost: $21,814



7/1/2019-6/30/2022
Mechanistic insights into membrane remodeling at synapses





McKnight Foundation Scholars/The McKnight Foundation





PI: Watanabe S





Role: Principal investigator





Total Direct Cost: $225,000

12/01/2020-5/31/2022
Synapse-Microglia Signaling Mechanisms for Proteostasis





Chan Zuckerberg Initiative






PI: Watanabe






Role: Principal investigator






Total Direct Cost: $65,218




01/01/2021-12/31/2022
Intrinsic and extrinsic mechanisms underlying synaptic proteostasis





Brain Research Foundation






PI: Watanabe






Role: Principal investigator






Total Direct Cost: $150,000


02/01/2022-1/31/2023
the Beckman center for Cryo-ET





The Beckman Foundation






PI: Berger






Role: co-Principal investigator






Coordinated the team effort and prepared the entire documents for the team.






Total Direct Cost: $1,500,000

9/1/2018-8/31/2023
Spatial and molecular determinants of fusion probability and timing




NIH R01 NS105810-01A1





PI: Watanabe S





Role: Principal investigator





Total Direct Cost: $1,093,750
6/1/2018-8/31/2023
Role of synaptic ribbons in sensory transduction




Whitman fellowship/MBL





PI: Watanabe S





Role: Principal investigator





Total Direct Cost: $0 (lab space rental and cottage fee waived)
9/1/2018-6/30/2023
Reviving electron microscopy for synaptic cell biology




NIH/NIGMS DP2 NS111133-01





PI: Watanabe S





Role: Principal investigator





Total Direct Cost: $1,500,000
7/1/2019-6/30/2023
Cellular and molecular basis of short-term plasticity
Klingenstein and Simons Foundation Scholar/ Klingenstein and Simons       Foundation





PI: Watanabe S





Role: Principal investigator





Total Direct Cost: $225,000


2/15/2020-1/31/2025
Membrane Curvature Sensing Mechanisms for Synaptic Vesicle Endocytosis






NIH/NINDS R01NS115974-01 (effort: 0.12 calendar months)






PI: Bai J






Role: Sub-Award






Total Direct Cost: $15,407.66


9/1/2021-8/31/2024
Mechanisms of synaptic proteostasis





HHMI Gilliam Fellowship






PI: Watanabe (Mentee: Chelsy Eddings)






Role: Principal Investigator, advisor






Total Direct Cost: $153,000

6/1/2023-5/31/2024
The role of LRRK2 in ultrafast endocytosis





Pecot Fellowship/ The McKnight Foundation





PI: Watanabe (Mentee: Xiomara McDonald)





Role: Advisor





Total Direct Cost: $16,500

INTRAMURAL Funding 


Research Intramural Funding

Previous
1/1/2016 – 12/31/2018
Cellular and molecular characterizations of rapid changes during synaptic plasticity




Startup funds





Johns Hopkins University





PI: Watanabe S





Role: Principal investigator





Total Direct Cost: $1,600,000
7/1/2016-6/30/2017
Synaptic lipidology at a millisecond temporal resolution





The School of Medicine Discovery fund





Johns Hopkins University





PI: Watanabe S





Role: Principal investigator





Total Direct Cost: $50,000
7/1/2020-6/30/2021
The organizational principles of release sites and receptors




The School of Medicine Catalyst Award





Johns Hopkins University





PI: Watanabe S





Role: Principal investigator





Total Direct Cost: $75,000

1/1/2025-12/31/2028
Mechanisms of synaptic membrane trafficking





The Randall Reed Scholarship





Johns Hopkins University





PI: Watanabe S





Role: Principal Investigator





Total Direct Cost: $300,000
CLINICAL ACTIVITIES    N/A
EDUCATIONAL ACTIVITIES 
Educational Focus 
In addition to teaching medical and graduate students at Hopkins, I have been teaching the Neurobiology course at the

Marine Biological Laboratory and at the University of Bordeaux, France (Cajal School of Neuroscience). Both of these

courses are internationally acclaimed. Furthermore, I have been instructing several workshops both nationally and

internationally, in part to disseminate unique techniques we have developed in the lab such as flash-and-freeze and zap-and-freeze.
Teaching  

Classroom instruction  

JHMI/Regional

2016

Instructor, graduate students, Science, Ethics, and Society class (Neuroscience)

2016-present
Instructor, graduate students-research associates, Science, Ethics, and Society class (Cell Biology)

2018

Panelist, Biomedical Career Initiative, JH Medicine Professional Development and Career office
2018-2021 
Discussion leader, medical students, Scientific Foundations of Medicine Cell Physiology. 

2019-present
Instructor, graduate students, Molecular and Cellular Mechanisms of Synaptic Transmission (Neuroscience)
2019-present
Course director and lecturer, graduate students, BCMB Neuroscience Elective. 

2021-present
Lecturer, graduate students, Membrane Traffic (BCMB CSD)

2021

Lecturer, graduate students, BCMB Methods, Logic, and Experimental Design 
2021-present
Couse director and instructor, graduate students, BCMB elective, Electron Microscopy: Principles and Practices *created a new course 
2022-present
Lecturer, medical students, Scientific Foundations of Medicine Cell Physiology.

National

2015-present
Instructor, graduate students – principal investigators, Neurobiology, Summer course, Marine Biological Laboratory, Woods Hole, MA

International

2018-2019
Instructor, graduate students – postdoctoral fellows, Ramon Y. Cajal School of Neuroscience, Bordeaux, France

Clinical Instruction N/A
CME Instruction N/A

Workshops 
JHMI/Regional

06/07/2018
Biomedical careers initiative, BCI casual conversation, Panelist, Johns Hopkins School of Medicine

02/18-21/2020
Leica Cryo-CLEM workshop, Organizer, Johns Hopkins School of Medicine
National

7/16/2014
Flash-and-freeze workshop, Instructor, Marine Biological Laboratory, Woods Hole, MA

6/8-12/2015
High-pressure freezing workshop, Instructor, University of Utah, Salt Lake City, UT

8/7-8/2015
Escaping flatland workshop, Lecturer, Marine Biological Laboratory, Woods Hole, MA
12/12-16/2016
Invited lecture, “Flash-and-freeze: Capturing membrane dynamics with optogenetics”, High-pressure freeze workshop, Salk Institute, San Diego, CA

3/21/2017
Invited lecture, “Ultrafast recycling of synaptic vesicles”, High-pressure freeze workshop, Fred Hutchinson Cancer Research Center, Seattle, WA

International

7/25-29/2011
High Pressure Freeze Electron Microscopy on its way to correlative microscopy and 4D EM, Instructor, European Neuroscience Institute, Göttingen, Germany
5/26/2016
Invited lecture, “Adding color and motion to electron micrographs”, Leica HPF workshop, Charité – Universitätzmedizin Berlin, Berlin, Germany
Mentoring  
Pre-doctoral Advisees /Mentees 

5/1/2016-5/28/2021
Shuo Li, PhD, currently a postdoctoral fellow at Stanford (mentor: Joyce Liao). *Received Hay fellowship. Publications: OR#27, 30, 37; MT#2. 
3/15/2017-11/4/2022
Grant Kusick, PhD, currently a postdoctoral fellow at University of Wisconsin Madison (mentor: Edwin Chapman). *Received NSF graduate research fellowship and Hay fellowship. Selected for oral presentation at the GRC Cell Biology of the Neuron 2018. Invited to the International conference on chromaffin cell biology in Hamburg, Germany, and a departmental seminar at the University of Copenhagen. Received JHU YIDP Paul Talalay award. Publications: OR#28, 29, 31, 37; RA#7; and BC#4. 
5/17/2018-11/10/2023
Tyler Ogunmowo, PhD, currently a postdoctoral fellow at the Johns Hopkins University (mentor: Shigeki Watanabe) *received NSF graduate research fellowship and ASCB travel award. Selected to participate in the MBL Neurobiology course. Selected for oral presentation at the GRS Cell Biology of the Neuron 2022 and ASCB 2022. Publications: OR#31, 45; RA#7; and BC#4.
5/20/2019-present
Chelsy Eddings, BCMB graduate student. *Received HHMI Gilliam fellowship. Selected to participate in the MBL SPINE program. Selected for oral presentation at the GRC Volume Electron Microscopy 2023, the ASCB 2023, and GRC Molecular and Cellular Neuroscience 2024 . 
5/20/2019-present
Brady Goulden, BCMB graduate student. *Received NSF graduate research fellowship, Hay Travel Award, and JCB Norton B. Gilula Travel award. Selected to participate in the MBL Physiology course. Selected for oral presentation at the ASCB 2023. Publications: OR#35. 
8/24/2020-11/14/2024
Jacqueline Griswold, BCMB graduate student. *Received NSF graduate research fellowship and Hay Fellowship. Received UTSW OBI Senior Graduate Student Award. Received The Mette Strand Research Award. Selected to participate in the MBL neurobiology course. Selected for oral presentation at the Biophysical Society Conference, 2022, ASCB 2022, Baltimore Brain Series 2024. Publications: OR#44
5/25/2022-present
Chintan Patel, Neuroscience graduate student. Works between my lab and Dr. Brady Maher’s laboratory. Selected to participate in the MBL neurobiology course. *Received NIH NRSA F31 fellowship, selected to participate in the MBL neurobiology course. OR#45
8/1/2023-present
Clara Wolfe, BCMB graduate student. 
3/15/2024-present
Suchitra Magesh, BCMB graduate student. Works between my laboratory and Dr. Michael Caterina. 
1/1/2025-present
Thu Le, BCMB graduate student.

Post-doctoral Advisees /Mentees 

1/1/2016-12/31/2017
Sumana Raychaudhuri, PhD, current position: research associate in the Watanabe lab at JHMI. Publications: OR#26, 30, 33, 37, 39, 41, 42, 44, 45; OR preprints #2; MT#2; and BC#4. 
10/1/2016-9/30/2022
Quan Gan, PhD, post-doctoral fellow, current position: research associate in the Watanabe lab at JHMI. Received the travel award from the ICBEM conference 2022 and selected for oral presentation. Publications: OR#43, 44, RA#5.
4/1/2017-3/15/2024
Yuta Imoto, PhD, post-doctoral fellow. Received the JSPS fellowship. Received Lewis Travel Award, Poster Award at the Gordon Research Conference Lysosomes and Endosomes, JHU Young Investigator’s Award, Hirase Award, Young Investigator’s Award from the International congress on the NME/NDPK/NM23/AWD Gene Family, and Jennifer N. Bourne in Brain Ultrastructure from the Society for Neuroscience. Publications: OR#32, 33, 37, 42. *Started his independent position at the St. Jude Children’s Hospital on 4/1/2024.
12/1/2020-7/31/2022
Sebastian Markert, PhD, post-doctoral fellow, current position: tenure-track assistant professor at Hochschule für Wissenschaft und Technik des Saarlandes. *Received the Leopoldina Postdoctoral Fellowship. 
2/15/2021-present
Renee Pepper, PhD, post-doctoral fellow. Received the AHA postdoctoral fellowship. Publications: OR#44, 45.
5/5/2025-present
Nawon Kim, PhD, post-doctoral fellow. 

5/19/2025-present
Shun Hiramatsu, PhD, post-doctoral fellow. 

Thesis committees 

4/6/2016-3/31/2021
Alexander Platero, Activity-dependent activation of mTORC1 in neurons, committee.
10/3/2016-12/5/2020
Timothy Gamache, Regulation of synaptic plasticity by the SynGAP C-terminus, committee.
6/14/2017-12/3/2019
Caroline Vissers, m6A mRNA methylation in development and disease, committee.

6/15/2017-1/26/2021
Xiaoguang Li, Molecular mechanisms of cell migration in amoeboid cells, committee.
8/23/2017-3/16/2022
Blaine Connor, Soma-to-axon transcytosis of trka receptors is critical for sympathetic neuron development and function, committee.
8/29/2019-12/21/2021
Di Wu, Deconstruction of how signaling forms arise in cells:
rational design of a chemically inducible trimerization system & pacsin2 localization elucidates membrane cortex organization, committee. 
4/30/2020-5/4/2024
Michael Hopkins, committee.
8/24/2020-11/16/2023
Tatsat Banerjee, committee.
5/5/2025

Alina Spiegel, DBO committee.

4/1/2022-present
Cristian Saez Gonzalez, to be determined, committee. 

4/2/2022-3/14/2025
Kevin Chen, Regulation of hippocampal learning and memory by the proton-activated chloride (PAC) channel, committee.

9/8/2022

Joanna Yang, DBO committee.

9/22/2022-present
Jonathan Fischer, to be determined, committee.

11/2/2025

Saki Takayanagi, DBO committee

4/9/2023-present
Sam Myung, to be determined, committee chair. 

5/12/2025

Minh Nguyet Nguyen, DBO committee.

5/25/2025

Jocelyn Yao, DBO committee.

7/19/2023-present
Anna Lourdes F. Cruz, to be determined, committee.

11/20/2023

Anna Brennan, DBO committee. 

4/24/2025-present
Utsa Roy, Institute of Technology and Science, Vienna, Austria, committee

4/24/2025-present
Sydney Pettit, to be determined, committee. 

5/20/2025

Annie Butt, DBO committee.

5/21/2025

Tracy Han, DBO committee. 

Educational Program Building / Leadership 
2019-present
Course director, 2 % effort, graduate students, BCMB Neurobiology Elective (ME.440.718.0.31090.SP22). 

2021-present
Rising STAR symposium co-director, 2 % effort, Department of Cell Biology

2022-present
Course director, 5 % effort, graduate students, BCMB Electron microscopy: principles and practices (ME.800.726.0.31040.SP22). 
Educational Demonstration Activities to external audiences, on or off campus N/A
RESEARCH ACTIVITIES 
Research Focus 
My lab studies cellular and molecular mechanisms underlying synaptic transmission and plasticity. These processes are fundamental to both mental and physical activities. Defects in neurotransmission play a causative role in neurological disorders. Thus, understanding the mechanisms may lead to new strategies for treating the symptoms associated with these disorders. During my PhD and postdoctoral fellowship, I was trained in genetics, molecular biology, and cell biology with the special emphasis on imaging neuronal functions. I developed several approaches in electron microscopy to visualize protein and membrane movements with unprecedented temporal resolution. Using these approaches, I discovered novel membrane trafficking events that recycle synaptic vesicles in both C. elegans and mouse. With the discoveries as foundations, my lab has been elucidating the molecular mechanisms underlying these membrane trafficking events in several model systems including mouse primary neuronal cultures, acute slices, organotypic slice cultures, and human iPSCs and surgical brain tissues. We also develop novel approaches in electron microscopy to visualize membrane and protein dynamics in electron micrographs with millisecond temporal resolution. 
Research Demonstration Activities N/A 

Inventions, Patents, Copyrights N/A 

Technology Transfer Activities N/A 

SYSTEM INNOVATION AND QUALITY IMPROVEMENT ACTIVITIES  N/A
ORGANIZATIONAL ACTIVITIES (in chronological order, earliest first by start date under each subcategory)
Institutional Administrative Appointments N/A 

Editorial Activities  

Editorial Board appointments

2016 – 2018
Topic Editor, Frontiers in Cellular Neuroscience

2018 – 2023
Associate editor, FASEB journal

2021 – present
Associate editor, Frontiers in Synaptic Neuroscience
Journal peer review activities   
2014 – present
Journal of Visualized Experiments

2015 – present
Scientific Reports
2015 – present
Proceedings of National Academy of Sciences

2015 – present
Journal of Cell Science

2016 – present
eLife

2017 – present 
Science

2018 – present
PLoS Biology

2018 – present
PLoS One

2018 – present
Nature Neuroscience

2019 – present
Nature Communications

2020 – present
Neuron

2020 – present
Science Advances

2021 – present
MBoC

2021 – present
Developmental Cell

2021 – present
Scientific reports

2021 – present 
Journal of Neuroscience

2021 – present
Journal of Cell Biology

2021 – present
Cell Reports

2024 – present
EMBO Journal

2024 – present
Nature Methods

Other peer review activities

2016

Ad hoc reviewer, NWO, The Netherlands grant agency. 

2016

Ad hoc reviewer, STW, The Netherlands grant agency.

2017

Ad hoc reviewer, Helis Foundation

2018

Ad hoc reviewer, FWF, the Austrian Science Fund
2019

Ad hoc reviewer, HFSP, the Human Frontier Science program

2021

Ad hoc reviewer, SNF, Swiss National Science Foundation

2025

Ad hoc reviewer, Keck Foundation

2025

Ad hoc reviewer, ANR, the French National Research Agency.

Advisory Committees, Review Groups/Study Sections

2016

Abstract reviewer, American Society for Cell Biology

2018

Study section panelist, GRFP, National Science Foundation

2019 

Study section panelist, SYN, National Institute of Health

2019

Ad hoc reviewer, CAREER, National Science Foundation

2020

Ad hoc reviewer, ERC, European Research Council 

2020

Study section panelist, ZRG1 IMST-R, National Institute of Health

2021

Study section panelist, GRFP, National Science Foundation
2021

Reviewer, HHMI Gilliam Fellowship

2022 – 2023
Selection committee, Eppendorf and Science Award, Society for Neuroscience

2023 

Ad hoc study section panelist, Neuronal Communications, National Institute of Health

Professional Societies 

2013 – present
Society for Neuroscience, member.

2015 – present
American Society for Cell Biology, member. 

2017 – present
American Crystallographic association, member.

2017 – 2018
American Association of Anatomists, member. 

2019 – present
Biophysical Society, member

Service

2016 – present
Reviewer, Provost’s Undergraduate Research Award Johns Hopkins University

2016 – present
Examiner, doctoral board exam, Biochemistry, Cellular and Molecular Biology program

2017 – 2019
Reviewer, Hay fellowship, Department of Cell Biology, Johns Hopkins University

2018

Reviewer, Johns Hopkins Institutional nominees for foundation grant (Dana Foundation)
2018 – present
Reviewer, Biochemistry, Cellular and Molecular Biology program admission

2017 – present
Committee, Johns Hopkins Microscopy Facility (MicFac) Advisory Board
2020 – present
Committee, Johns Hopkins, the Materials Characterization and Processing (MCP) Advisory Board
2020 – present
Committee, Cell Biology Department, Inclusion, Diversity & Equality in Actions
2020 – 2021
Committee, BCMB Diversity, Inclusion, and equity
2021

Reviewer, Toffler Scholar, Johns Hopkins University 
2022 – present
Examiner, doctoral board l exam, Biomedical Engineering, Johns Hopkins University

2022 – present
Examiner, doctoral board l exam, XDBio, Johns Hopkins University

2023 – present
Examiner, doctoral board l exam, Biological Chemistry, Johns Hopkins University

2022 – present
Examiner, doctoral board l exam, Cellular and Molecular Physiology, Johns Hopkins University

2025 – present
Examiner, doctoral board l exam, Biomedical Engineering, Johns Hopkins University
Session Chair 
International conference

2019
Co-Chair, “revisiting synaptic vesicle cycle” minisymposium, Society for Neuroscience Meeting, Chicago, IL.
2025
Chair, “Cryo-electron tomography in neurobiology” minisymposium, Society for Neuroscience Meeting, San Diego, CA

Conference Organizer N/A 

Consultantships N/A 
RECOGNITION 
Awards, Honors 

2010
Poster Award, Bioscience symposium, University of Utah, UT

2010
Poster Award, New optical methods in cell physiology conference, Marine Biological Laboratory, MA
2012
Poster Award, Gordon Research Conference, Cell Biology of the Neuron, NH
2013
Riser award for outstanding research, University of Utah, UT

2013
Nemko Prize in cellular or Molecular Neuroscience, the Society for Neuroscience

2015
Emil du Bois-Reymond prize, the German Physiological Society

2015
   Eppendorf and Science prize for Neurobiology
2015
   Merton Bernfield Award, the American Society for Cell Biology

2016
   Kazato Prize, the Kazato Foundation, Japan

2017
   Morphological Sciences Award, American Association of Anatomists

2017
   Ministry Award, Ministry of Science, Technology, and Education, Japan

2017 
   Finalist, FEI young investigator award, FEI, USA

2018
   Alfred P. Sloan fellow, Alfred P. Sloan Foundation.
2018
   New Innovator’s Award, NIH

2019
   Kavli Frontiers of Science fellow

2019
   McKnight Foundation Scholar, class of 2019, McKnight Foundation

2019
   Klingenstein and Simons Foundation Scholar, class of 2019, Klingenstein and Simons Foundation

2019
   Finalist, New York Stem Cell Foundation, Neuroscience Investigator Award

2020
   JHU catalyst award, Johns Hopkins University

2021
   Scientific Innovation Award, Brain Research Foundation

2022
   Semi-finalist, Johns Hopkins President’s Frontier Award

2022
   Nominee, Blavatnik National Awards for Young Scientists

2022
   Vallee Foundation Scholar, Vallee Foundation

2023
   Finalist, Johns Hopkins President’s Frontier Award

2023
   Randall R. Reed Scholar, Johns Hopkins University

2024
   HHMI Janelia Visiting Scientist
Invited Talks 

JHMI/Regional

11/20/2014
Invited lecture, “Ultrafast recycling of synaptic vesicles”, Johns Hopkins School of Medicine, Baltimore, MD

05/08/2016
Departmental lecture, “Visualizing the life inside the synapse at a millisecond resolution”, Johns Hopkins School of Medicine, Baltimore, MD
05/12/2021
Invited lecture, “Biophysical and molecular mechanisms of ultrafast endocytosis”, Department of Biophysics and Biophysical Chemistry, Johns Hopkins School of Medicine, Baltimore, MD

9/16/2021
Invited lecture, “Ultrafast recycling of synaptic vesicles”, Department of Biology, Johns Hopkins University, Baltimore, MD

National

6/24/2011
Selected lecture, “Two endocytic pathways”, 18th international worm meeting, Los Angeles, CA

6/25/2011
Selected lecture, “Three-dimensional molecular architecture”, 18th international worm meeting, Los Angeles, CA

2/12/2014
Invited lecture, “Synaptic vesicle endocytosis: revisiting Heuser and Reese in the 21st century”, State University of New York, Stony Brook, NY

7/1/2014

Invited lecture, “Synaptic vesicle endocytosis: Catch me if you can”, Marine Biological Laboratory, Woods Hole, MA

10/29/2014
Invited lecture, “Slow or fast? A tale of synaptic vesicle endocytosis”, Albert Einstein College of Medicine, Bronx, NY

12/12/2014
Invited lecture, “Ultrafast recycling of synaptic vesicles”, National Institute of Health, Bethesda, MD

1/15-16/2015
Frontiers in biological research with advanced electron microscope technologies, Lecturer, Nagoya University, Nagoya, Japan

1/21/2015
Invited lecture, “Ultrafast recycling of synaptic vesicles”, University of Chicago, Chicago, IL

1/23/2015
Invited lecture, “Ultrafast recycling of synaptic vesicles”, Northwestern, Evanston, IL

2/7/11/2015
Invited lecture, “Ultrafast recycling of synaptic vesicles”, Biophysical Society meeting, Baltimore, MD

2/12/2015
Invited lecture, “Ultrafast recycling of synaptic vesicles”, University of Virginia, Charlottesville, VA

2/19/2015
Invited lecture, “Ultrafast recycling of synaptic vesicles”, University of Southern California, Los Angeles, CA

2/24/2015
Invited lecture, “Ultrafast recycling of synaptic vesicles”, Yale University, New Haven, CT

3/2/2015

Invited lecture, “Ultrafast recycling of synaptic vesicles”, Rutgers University, New Brunswick, NJ

3/23/2015
Invited lecture, “Ultrafast recycling of synaptic vesicles”, University of California Irvine, Irvine, CA

3/26/2015
Invited lecture, “Ultrafast recycling of synaptic vesicles”, Baylor College of Medicine, Houston, TX

4/2/2015
Selected lecture, “Ultrafast recycling of synaptic vesicles”, New York University, NY, NY

4/4/2015
Invited lecture, “Making movement: Cellular and molecular characterizations of rapid changes during synaptic transmission”, University of California Berkeley, Berkeley, CA

10/18/2015
Prize award lecture, “Slow of fast? A tale of synaptic vesicle recycling”, Hard Rock Café, Chicago, IL

10/19/2015
Selected lecture, “Ultrafast recycling of synaptic vesicles”, Society for Neuroscience, Chicago, IL

11/5/2015
Invited lecture, “Ultrafast recycling of synaptic vesicles”, Oregon Health and Science University,  Portland, OR

12/14/2015
Prize award lecture, “Ultrafast recycling of synaptic vesicles”, American Society for Cell Biology, San Diego, CA
3/18/2016
Invited lecture, “Ultrafast recycling of synaptic vesicles”, National Institute of Health, Bethesda, MD

4/8/2016
Invited lecture, “Adding color and motion to electron micrographs”, University of California, Irvine, Irvine CA
6/26/2016
Selected lecture, “Molecular mechanisms of ultrafast endocytosis”, Gordon Research Conference, Cell Biology of the Neuron, Waterville Valley, New Hampshire
7/19/2016
Invited lecture, “Flash-and-freeze: Investigating cell biology of the neuron with optogenetics”, Harvard 



Medical School, Boston, MA

7/23/2016
Invited lecture, “Ultrafast recycling of synaptic vesicles”, Grass Reunion, Marine Biological Laboratory, 

Woods Hole, MA

7/26/2016
Invited lecture, “Flash-and-freeze: Capturing membrane dynamics with optogenetics”, Microscopy and 

Microanalysis, Columbus, OH

3/15/2017
Keynote lecture, “Ultrafast recycling of synaptic vesicles”, Symposium on Electron Microscopy, University of Virginia, Charlottesville, VA

5/27/2017
Invited lecture, “4D electron microscopy with a millisecond temporal resolution”, ACA conference, New Orleans, LA

6/6-7/2017
Invited lecture, “4D electron microscopy with a millisecond temporal resolution”, Yale, New Haven, CT

11/9/2017
Keynote lecture, “4D electron microscopy with millisecond temporal resolution”, Oregon Health and Science University, OR

1/8/2018
Invited lecture, “Spatial and temporal control of synaptic transmission”, NINDS, NIH, MD

1/10/2018
Invited lecture, “4D electron microscopy with millisecond temporal resolution”, Rutgers University, NJ

1/23/2018
Invited lecture, “Spatial and temporal control of synaptic transmission”, Max Planck Florida, FL

1/30/2018
Invited lecture, “Spatial and temporal control of synaptic transmission”, Colorado State University, Co

2/20/2018
Invited lecture, “4D electron microscopy with millisecond temporal resolution”, University of Wisconsin Madison, WI

3/5/2018
Invited lecture, “4D electron microscopy with millisecond temporal resolution”, George Washington University, Washington D. C. 

5/8/2018
Keynote Lecture, “Ultrafast endocytosis of synaptic vesicles”, Chesapeake Microscopy society, Washington D. C. 

7/17/2018
Invited lecture, “Ultrafast endocytosis of synaptic vesicles”, Marine Biological Laboratory, MA

8/6/2018
Invited lecture, “Ultrafast endocytosis of synaptic vesicles”, Microscopy and Microanalysis Society, MD

8/8/2018
Invited lecture, “Protein localization in electron micrographs”, Microscopy and Microanalysis Society, MD

2/27/2019
Invited fellow, “Mechanisms of ultrafast endocytosis”, Kavli Frontiers of Science, National Academy of Science, Irvine, CA 

4/18/2019
Invited lecture, “Spatial and temporal control of synaptic transmission”, University of Maryland, School of Medicine, Baltimore, MD

7/16/2019
Invited lecture, “Cellular and molecular basis of synaptic transmission”, Marine Biological Laboratory, Woods Hole, MA

1/20/2020
Invited lecture, “Mechanisms of ultrafast endocytosis”, Vanderbilt University, Nashville, TN

2/17/2020
Invited lecture, “Spatial and temporal control of synaptic transmission”, Rutgers University, New Brunswick, NJ 

8/4/2020
Invited lecture, “Spatial and temporal control of synaptic transmission”, Microscopy and Microanalysis Conference, virtual. 

8/25/2020
Invited lecture, “cell biology of neurons: how do neurons transfer and store information?”, Marine Biological Laboratory, Woods Hole, MA

11/4/2020
Invited lecture, “spatial and temporal control of synaptic transmission”, University of Southern  California, CA, virtual. 

2/15/2021
Invited lecture, “Cell biology of neuronal synapses”, Rutgers University, New Brunswick, NJ, Virtual

3/15/2021
Invited lecture, “molecular mechanisms of ultrafast endocytosis”, Duke University, NC, Virtual

4/16/2021
Invited lecture, “spatial and temporal control of synaptic transmission”, University of Maryland, College Park, MD, virtual

11/18/2021
Invited lecture, “molecular mechanisms of ultrafast endocytosis”, Dartmouth College, Dartmouth, NH

02/21/2022
Invited symposium lecture, “biophysical mechanisms of ultrafast endocytosis”, Biophysical Society meeting, San Francisco, CA

03/04/2022
Invited lecture, “molecular mechanisms of ultrafast endocytosis”, NIH, Bethesda, MD. 

7/14/2022
Invited lecture, “spatial and temporal control of synaptic transmission”, MBL, Woods Hole, MA

1/17/2023
Invited lecture, “molecular and biophysical mechanisms of ultrafast endocytosis”, Washington University, St Louis, MO. 
3/30/2023
Student invited lecture, “molecular and biophysical mechanisms of ultrafast endocytosis”, University of California, Berkley, CA.
4/28/2023
Invited lecture, “molecular and biophysical mechanisms of ultrafast endocytosis’, University of California, San Diego, CA

5/19/2023
Invited lecture, “molecular and biophysical mechanisms of ultrafast endocytosis”, Harvard University, Cambridge, MA.  
9/24-27/2023
Invited lecture, “molecular and biophysical mechanisms of ultrafast endocytosis”, BPS Conference on Membrane Fusion and Budding, Estes Park, Colorado

10/31/2023
Invited lecture, “ultrafast recycling of synaptic vesicles”, Columbia University, New York City, NY

11/10/2023
Invited lecture, “molecular and biophysical mechanisms of ultrafast endocytosis”, Giant Synapses Conference, Washington D.C.

3/6/2024
Invited lecture, “ultrastructural plasticity of neurons”, Albert Einstein College of Medicine, Bronx, NY

4/1/2024
Invited lecture, “ultrastructural plasticity of neurons”, University of Illinoi, Chicago, IL 

6/3/2024
Invited lecture, “ultrastructural plasticity of neurons”, Janelia Research Campus, Ashburn, VA
6/5/2024
Invited lecture, “ultrastructural plasticity of neurons”, NIH/NHLBI, Bethesda, MD

2/27/2025
Invited lecture (planned), “ultrastructural plasticity of neurons”, Brown University, Providence RI

3/14/2025
Student invited keynote lecture, “ultrastructural plasticity of neurons”, University of Maryland, Baltimore Campus, 41st Annual Graduate Research Symposium, Baltimore, MD

3/26/2025
Invited lecture, “ultrastructural plasticity of neurons”, University of Michigan, Ann Arbor, MI

4/15/2025
Invited lecture, “crafting neural messages: symphony of form, force, and function”, Fred Hutchinson, Seattle, WA

5/4/2025
Invited lecture, “ultrastructural plasticity of neurons”, Tom Reese Memorial Symposium, NIH, Bethesda, MD 

1/17/2026
Invited lecture (planned), “ultrastructural plasticity of neurons”, Texas Health Science, Houston, TX

2/5/2026
Invited lecture (planned), “crafting neural messages: symphony of form, force, and function”, Max Planck Florida Institute, Jupiter, FL

International

3/31/2011
Invited lecture, “Synaptic vesicle endocytosis”, University of Bordeaux, Bordeaux, France

4/8/2011

Invited lecture, “Synaptic vesicle endocytosis”, École Normale Supérieure - Équipe Bessereau, Paris, France

11/2/2012
Invited lecture, “Synaptic vesicle endocytosis: revisiting Heuser and Reese in the 21st century”, Leibniz-Institut für Molekulare Pharmakologie, Berlin, Germany

11/22/2012
Invited lecture, “Synaptic vesicle endocytosis: revisiting Heuser and Reese in the 21st century”, European Neuroscience Institute, Göttingen, Germany

3/20-23/2013
Invited lecture, “Adding motion and color to electron micrograph”, Joint meeting of the German Society for Cell Biology and the German Society for Developmental Biology, Heidelberg, Germany

6/26/2013
Invited lecture, “Synaptic vesicle endocytosis: Catch me if you can”, Charité – Universitätzmedizin Berlin, Berlin, Germany

7/21-26/2013
Invited lecture, “Nano-resolution fluorescence electron microscopy”, IUPS, Birmingham, United Kingdom

8/24/2013
Invited lecture, “Synaptic vesicle endocytosis: revisiting Heuser and Reese in the 21st century”, University of Saarland, Homburg, Germany

3/11-12/2014
Cryo-EM sample preparation summit forum, Instructor, Institute of Biophysics, Chinese Academy of Sciences, Beijing, China

6/18/2014
Microscopy and Microanalysis webinar

3/6/2015

Prize award lecture, “Ultrafast recycling of synaptic vesicles”, The German Physiological Society meeting, Magdeburg, Germany

10/26/2015
Invited lecture, “Ultrafast recycling of synaptic vesicles”, Juntendo University, Tokyo, Japan
3/2/2016
Invited lecture, “Ultrafast recycling of synaptic vesicles”, Tokyo University, Tokyo, Japan

3/4/2016
Invited lecture, “Ultrafast recycling of synaptic vesicles”, Nagoya University, Aichi, Japan

3/7/2016
Invited lecture, “Ultrafast recycling of synaptic vesicles”, Osaka University, Osaka, Japan

3/8/2016
Invited lecture, “Ultrafast recycling of synaptic vesicles”, Nara Sentan University, Nara, Japan

5/24/2016
Invited lecture, “Slow or Fast? A tail of synaptic vesicle recycling”, Eppendorf, Hamburg, Germany

6/14/2016
Prize award lecture, “Mechanisms of synaptic vesicle recycling”, Japanese Microscopy Society, Sendai, Japan

11/3/2016
Invited lecture, “Ultrafast recycling of synaptic vesicles”, World Life Science Conference, Beijing, China

3/29-30/2017    Invited lecture, “Ultrafast recycling of synaptic vesicles”, Sakura Symposium, Riken Institute, Yokohama, Japan

3/31/2017
Invited lecture, “Molecular mechanism of ultrafast endocytosis”, Riken Brain Science Institute, Wako, Japan

5/15/2017
Invited lecture, “Molecular mechanism of ultrafast endocytosis”, University of Edinburgh, Edinburgh, Scotland, United Kingdom

5/17-18/2017
Invited lecture, “4D electron microscopy with a millisecond temporal resolution”, ETH Zurich, Zurich, Switzerland

8/22-26/2017    Invited lecture, “Molecular mechanism of ultrafast endocytosis”, Sheffield, United Kingdom, International symposium on chromaffin cell biology. 

9/7/2018
Invited lecture, “Spatial and temporal control of synaptic transmission”, European Neuroscience Institute (ENI), Gottingen, Germany

9/12/2018
Invited lecture, “Spatial and temporal control of synaptic transmission”, University of Bordeaux, Bordeaux, France

9/19-21/2018
Invited lecture, “Ultrafast endocytosis of synaptic vesicles”, University of Zurich, Zurich, Switzerland

11/29/2018
Keynote lecture, “Ultrafast endocytosis of synaptic vesicles”. International symposium of Neuroscience, University of Yamanashi, Japan

4/9/2019
Invited lecture, “Ultrafast endocytosis of synaptic vesicles”, University of Wurzburg, Wurzburg, Germany.

4/10/2019
Invited lecture, “Spatial and temporal control of synaptic transmission”, Carl-Ludwig-Institute for Physiology, Leipzig University, Germany

4/11/2019
Invited lecture, “Spatial and temporal control of synaptic transmission”, Charité – Universitätzmedizin Berlin, Berlin, Germany
9/2/2019
Invited lecture, “Ultrafast endocytosis of synaptic vesicles”, Max Planck Institute Molecular Cell Biology and Genetics, Dresden, Germany

9/3/2019
Plenary lecture, “Visualizing membrane dynamics with electron microscopy”, Microscopy Conference 2019, Berlin, Germany

9/21/2019
Invited lecture, “Molecular mechanisms of ultrafast endocytosis”, Society for Neuroscience, 2019, Chicago, USA

11/4/2019
Invited lecture, “ultrafast endocytosis of synaptic vesicles”, Research Institute of Molecular Pathology (IMP), Vienna, Austria

11/5/2019
Invited lecture, “spatial and temporal control of synaptic transmission”, Institute of Science and Technology (IST), Klosterneuburg, Austria

11/6/2019
Invited lecture, “ultrafast endocytosis of synaptic vesicles”, Ecole Polytechnique Fédérale de Lausanne (EPFL), Lausanne, Switzerland. 
2/22/2020
Invited lecture, “Spatial and temporal control of synaptic transmission”, International Symposium of Neuroscience, Osaka, Japan
5/8/2020
Invited zoom lecture, “Spatial and temporal control of synaptic transmission”, VIB, Belgium

2/7/2021
Invited lecture, “Spatial and temporal control of synaptic transmission”, Takeda Neuroscience Symposium, Osaka, Japan, virtual. 
6/9/2021
Invited lecture, “Spatial and temporal control of synaptic transmission”, International Ribbon Synapses Symposium, Gottingen, Germany, virtual. 

7/16/2021
Invited lecture (cancelled), “Spatial and temporal control of synaptic transmission”, International Chromaffin Cell Conference, Hamburg, Germany. 

9/27/2021
Invited lecture (Cancelled), “Transsynaptic alignment of release sites with receptors”, International symposium of excitatory synapses, University of Bordeaux, France. 

12/7/2021
Invited zoom lecture, “Mechanisms of synaptic transmission”, the Brain Club, Keio University, Japan

3/9/2022
Invited zoom lecture, “Time-resolved electron microscopy”, Leica Microsystems, Webinar. 
4/7/2022
Invited lecture, “Mechanisms of ultrafast endocytosis”, University of British Columbia, Canada

5/23/2023
Invited webinar, “visualizing membrane dynamics by electron microscopy”, ThermoFisher, Webinar.

6/1/2023
Invited lecture, spatial and temporal control of synaptic transmission, University of Bordeaux, France. 

6/2-3/2023
Invited Keynote Lecture, “mechanisms of ultrafast endocytosis”, exocytosis and endocytosis club,  France. 
6/6/2023
Invited webinar, “visualizing membrane dynamics by electron microscopy”, Leica Microsystems,  Webinar.

6/25/2023
Invited keynote lecture, “Visualizing membrane dynamics with electron microscopy”, Japanese Microscopy Society conference, Shimane, Japan

8/9/2023
Invited lecture, ‘Mechanisms of ultrafast endocytosis”, International Society for Neurochemistry Conference, Porto, Portugal

11/30/2023
Invited lecture, “Mechanisms of synaptic vesicle recycling”, VIB-KU Leuven, Center for Brain & Disease Research, Leuven, Belgium
1/21-25/2024
Invited lecture (cancelled), “Mechanisms of synaptic vesicle endocytosis”, International Symposium for Chromaffin Cell Biology, Tel Aviv, Israel
7/14-19/2024
Invited lecture, “Spatial and temporal control of synaptic transmission”, Synaptic Transmission Gordon Research Conference, Lucca, Italy
11/5-9/2024
Invited lecture, “spatial and temporal control of synaptic transmission, Cell and Membrane Fusion conference, Cold Spring Harbor Laboratory, Cold Spring Harbor, NY

5/12-16/2025
Invited lecture, “ultrastructural plasticity of neurons”, Jacques Monod conference, Germany
9/6-11/2026
Invited lecture (planned), “mechanisms of ultrafast endocytosis”, EMBO meeting on Endocytosis : from Mechanisms and Functions to Evolution, Italy
